Objective: To examine the potential efficacy of Crosseal (the human protein, bovine component-free fibrin sealant) (OMRIX Biopharmaceuticals, Ltd, Brussels, Belgium) to reduce ecchymoses and hematoma formation in patients undergoing rhytidectomy.
dent reviewers who were blinded as to which side had been treated with Crosseal. The judges rated the degree of ecchymoses on a scale of 1 (minimal) to 10 (severe) and were asked their opinion as to which side of the facelift had been treated with Crosseal. These results were compared using statistical analysis. Also on days 3 and 7, patients were examined for seroma or hematoma formation on each side of the face.
Results: Our study demonstrated efficacy of Crosseal in reducing ecchymoses and swelling in all patients. The mean score for ecchymosis on the Crosseal-treated side was 4.5 and on the untreated (control) side was 6.2 (P Ͻ .01, Wilcoxon rank sum test). The rate of hematoma or seroma formation was 22% (2 of 9 patients) for the untreated side vs 0% (0 of 9 patients) for the treated side. This did not reach statistical significance (P=.43, Fisher exact test). Small hematomas developed in 2 patients on the control side, which were needle aspirated. There were no known long-term complications from either the use of Crosseal or the rhytidectomy.
Conclusion:
Crosseal is efficacious in reducing ecchymoses after rhytidectomy.
Arch Facial Plast Surg. 2009;11 (1) : [29] [30] [31] [32] [33] H EMATOMA IS THE MOST common complication of rhytidectomy. Several studies of the incidence of hematoma in rhytidectomy have been published, with the rate of hematoma formation reported as 1.86% to 9.0%. [1] [2] [3] Depending on their size, hematomas may require only observation or aspiration or they may require operative intervention. Reducing the rate of hematoma formation has been a long-standing goal for many surgeons. Methods used to reduce hematoma formation may also reduce ecchymosis formation and, therefore, have the potential to shorten recovery time after rhytidectomy. With the increasing trend toward more minimally invasive procedures, the desire for shorter recovery time has been heightened.
Various techniques with the objective of reducing hematoma formation include use of drains 4, 5 and application of autologous platelet gel, [6] [7] [8] [9] among others. One of the more controversial methods of reducing hematoma formation is the use of fibrin sealant or tissue glue. 1, 2, [10] [11] [12] [13] [14] [15] [16] Fibrin sealant was first introduced in 1972 and was extensively used in Europe before being approved in 2003 for use in the United States. The basic components of fibrin glue consist of pooled purified plasma from human blood donors. The end result of the purification process is a liquid primarily consisting of fibrinogen. Fibrinogen is then combined with thrombin, either bovine or human, typically through an application device. Thrombin acts as a protease, cleaving fibrinogen to form fibrin, the basis for clot formation. Furthermore, thrombin activates factor XIII, which then cross-links fibrin to form a more stable clot. Many formulations of fibrin glue also contain an antifibrinolytic factor to reduce dis-solution of the fibrin clot (Figure 1) . In a single-blinded, randomized, placebo-controlled, single-institution study, we examined the ability of a fibrin sealant, Crosseal Fibrin Sealant (Human) (the human protein, bovine componentfree fibrin sealant) (OMRIX Biopharmaceuticals, Ltd, Brussels, Belgium), hereafter referred to as Crosseal, to reduce ecchymosis and hematoma formation in rhytidectomy.
METHODS
Nine individuals were enrolled in the study voluntarily by 2 of us (T.T. and J.M.S.). Before initiation of the study, approval was obtained from the US Food and Drug Administration for Investigational New Drug Application and off-label use of Crosseal in rhytidectomy and from the Institutional Review Board of the UniversityofCalifornia,Davis.Allpatientssignedinformedsurgicalwritten consent for both inclusion in the study and to undergo the procedure.
The patients were categorized by random drawing according to the side on which Crosseal was to be used. A double-blinded study could not be performed because the operating surgeon (T.T. or J.M.S.) knew which side of the rhytidectomy was treated with Crosseal. All patients in the study underwent a deep-plane rhytidectomy. Preoperative infiltration with lidocaine hydrochloride, 1%, with 1:100 000 epinephrine and lidocaine, 0.5%, with 1:200 000 epinephrine was performed in addition to tumescence with isotonic sodium chloride solution. Some patients underwent adjunctive procedures such as brow-lift, blepharoplasty, or fat augmentation in addition to rhytidectomy. In all patients in the study, 1 side of the rhytidectomy was treated with Crosseal and the other, untreated side, was used as a control.
After completion of elevation of the superficial musculoaponeurotic system and anchoring but before closure of the skin, 2 mL of Crosseal was sprayed through a pressure regulator under the skin flap of the dissected area of the rhytidectomy on only 1 side. The skin was pretrimmed before placement of Crosseal to prevent breaking up of the fibrin clot formation. The skin was closed in standard fashion. No drains are normally used and were not used in this study. A pressure dressing was left in place for 3 days before removal, as is customary for both operating surgeons (T.T. and J.M.S.).
On postoperative days 3 and 7, photographs were taken ( Figure 2 and Figure 3 ). Hematoma or seroma formation and the side on which they occurred were recorded. The photographs were rated by 5 independent reviewers who were blinded to the side to which Crosseal was applied. Ecchymosis was graded on a scale of 1 (minimal) to 10 (severe). The reviewers were also asked to choose to which side they thought the Crosseal might have been applied, judging by the degree of ecchymosis seen in the photograph. Only the area of the rhytidectomy to which the Crosseal was applied was examined; thus, the reviewers were asked to ignore bruising around the lips or eyes that may have occurred as a result of concurrent brow-lift, blepharoplasty, or fat augmentation. Standard Fisher exact and Wilcoxon rank sum tests were used to determine statistical significance.
RESULTS
No obvious adverse reactions were observed as a result of use of Crosseal. There was no obvious long-term asymmetry in rhytidectomy results or known allergic reaction from use of Crosseal.
All 5 independent reviewers correctly identified the side on which Crosseal was used except in 1 patient at day 3 when the reviewers did not reach consensus. However, on day 7, all reviewers correctly identified the correct side on which Crosseal was used in this patient, in whom a small seroma had developed on the untreated side that became apparent on day 7 ( Figure 2B ).
The mean score for ecchymosis on the Crossealtreated side was 4.5; for the untreated or placebocontrolled side it was 6.2 (PϽ .01, Wilcoxon rank sum test). The rate of hematoma or seroma formation was 22% (2 of 9 patients) for the untreated side vs 0% (0 of 9 patients) for the treated side. This did not reach statistical significance (P=.43, Fisher exact test). Hematomas in both patients were small and easily evacuated using aspira- tion and followed by an application of a continued pressure dressing. No long-term sequelae were noted from these hematomas other than delayed recovery time.
COMMENT
Fibrin sealants have been used in many types of surgical procedures. Fibrin sealant was first introduced in 1972 in Europe and used there extensively before its introduction in the United States. The rate of recorded adverse reactions secondary to fibrin glue was extremely low in Europe. These adverse outcomes consisted of mild to severe allergic reactions to the bovine products sometimes used in certain formulationsoffibringlue.Thisbovinecomponentusuallyconsists of the antifibrinolytic compound aprotinin, but some formulations of fibrin sealant use bovine thrombin as well. The rate of possible allergic reaction to bovine products from tissue sealant is thought to range from 0.3 (mild) to 0.5 (severe) per 100 000 uses. Multiple severe adverse reactions to aprotinin used both by itself and in fibrin glue have been reported. [17] [18] [19] [20] [21] [22] [23] [24] [25] Thereisatheoreticalriskofviralandpriontransmission from use of fibrin sealants because it is pooled from human plasma; however, no documented cases in millions of applications of fibrin sealant have been reported.
Tisseel Fibrin Sealant (a pooled component of human plasma that contains primarily fibrinogen with extraneous addition of human thrombin) (Baxter International Inc, Deerfield, Illinois), hereafter referred to as Tisseel, is the most commonly used fibrin sealant available in the United States and was first approved by the US Food and Drug Administration in 2000. Tisseel does use a bovine component of aprotinin as its antifibrinolytic factor. It is safe to use in neurosurgical applications.
Crosseal was first approved by the US Food and Drug Administration in 2003 as an adjunct to hemostasis in patients undergoing liver surgery. It differs from Tisseel in that it does not contain a bovine component and, thus, carries no risk of allergic reaction to bovine products. This is because it uses tranxanemic acid as its antifibrinolytic compound rather than the bovine-derived aprotinin. 26 Crosseal is easier to reconstitute because, unlike Tisseel, it does not require premixing. Crosseal has a distinct disadvantage in that it cannot be used in neurosurgical applications because tranxanemic acid can cause a potentially severe adverse reaction when in contact with brain tissue, dura mater, or cerebrospinal fluid.
Crosseal has recently been discontinued and reformulated as Evicel Fibrin Sealant (Human) (only allhuman plasma-derived fibrin sealant without tranxanemic acid) (OMRIX Biopharmaceuticals, Ltd), hereafter referred to as Evicel, for US Food and Drug Administration-approved use in liver, peripheral vascular, and general surgical applications. Evicel contains the same components as Crosseal and is, thus, no longer contraindicated for use in neurosurgical applications. Evicel maintains effectiveness in reducing bleeding in liver and peripheral vascular surgery despite the lack of the antifibrinolytic factor tranxanemic acid. Evicel can be reconstituted in less than 1 minute and requires no premixing.
Several studies have examined the effectiveness of fibrin sealants in reducing hematoma and ecchymosis formation in rhytidectomy (Table) . By reducing the rate of hematoma and ecchymosis formation, recovery time can be shortened. There have been anecdotal reports of the effectiveness of fibrin glue in rhytidectomy.
10, 29 Grover et al 27 found no difference in hematoma formation in 410 patients treated with fibrin sealant. They found that the only factors that substantially affect hematoma formation are male sex, recent history of smoking, anterior platysmaplasty, preoperative hypertension, and use of aspirin or nonsteroidal anti-inflammatory drugs. 27 Marchac and Sándor 2 conducted a study that showed that fibrin glue reduced the rate of hematoma formation and ecchymosis in 100 patients. Hematoma formation was reduced from 9% to 2% with the use of fibrin sealant. 2 Marchac and Greensmith 14 published a follow-up prospective, randomized, placebo-controlled study that showed that fibrin sealant may not have been as efficacious as was originally thought. They found no difference in hematoma or ecchymosis formation with the use of fibrin sealant. They did find an appreciable decrease in drainage from surgical drains with use of fibrin sealant; however, this was not clinically significant. 14 Jones and Grover 1 showed no reduction in hematoma formation with the application of fibrin sealant in 412 patients. In addition, they found no significant reduction in hematoma formation with drains, pressure dressings, or use of tumescence. They did find a significant increase in the incidence of hematoma formation when epinephrine therapy was not used.
Oliver et al 16 conducted a placebo-controlled, randomized study similar to ours in that 1 side of the rhytidectomy was treated with fibrin sealant and the other side was not. In 20 patients, they showed no significant difference in hematoma formation but did show decreased drainage output on the side treated with fibrin sealant. They did not report whether ecchymosis formation was reduced with use of fibrin sealant.
Fezza et al 11 showed a trend toward decreased hematoma formation with use of fibrin sealant, although this was not statistically significant. They did show a significant decrease in ecchymosis formation with use of fibrin sealant. 11 Kamer and Nguyen, 28 in a series of 200 patients, showed a reduction in swelling, ecchymosis, and induration with use of fibrin sealant. Their study did not show a statistically significant difference in hematoma or seroma formation, although it did show a trend toward reduction in hematoma and seroma formation. 28 Application of the fibrin sealant is important in that a thin coat should be sprayed on all areas that have been dissected. Care must also be taken to minimally lift the skin flap after application of the fibrin sealant.
The main disadvantage of use of fibrin sealant is cost, usually several hundred dollars for a few milliliters of glue. To our knowledge, no studies have examined the costbenefit ratio of fibrin sealant use. Fibrin sealant that contains a bovine component can rarely cause potentially adverse allergic reactions. Even fibrin sealant formulations that do not contain bovine components can potentially result in an allergic reaction in an individual who may be sensitive to blood products. In addition, there is a theoretical risk of viral or prion transmission with the use of fibrin glue.
Our results show that Crosseal can reduce ecchymosis (P=.007, Wilcoxon rank sum test) and hematoma formation (P=.43 for trend, Fisher exact test) and, thus, shorten recovery time after rhytidectomy. The strength of the study is that it was a prospective, randomized, placebo-controlled study, in contrast to some other studies that did not have adequate controls. There are many important limitations to the present study. The number of patients is small and, thus, it is difficult to definitively draw any conclusions about Crosseal and its use in rhytidectomy, particularly its ability to reduce hematoma formation. Patients did have some trepidation that the result on 1 side may be compromised despite reassurance that this was highly unlikely. As part of the process of informed surgical consent, patients were made aware of the theoretical risk of blood product allergy and infectious disease transmission. This led some patients to choose not to participate in the study despite reassurances.
Other drawbacks of the study were that there was more than 1 operating surgeon; thus, slight variances in technique may have affected outcome. Additional ancillary procedures were also performed. Reviewers were asked not to include these areas (eg, lips or eyes) in their analysis; however, they may have been affected by it subjectively in examining the photographs. Although unlikely, blood may have tracked from these areas into the dissection plane area of the rhytidectomy, possibly affecting results. Also, grading of ecchymosis is subjective.
CONCLUSIONS
From this small single-blinded, randomized, placebocontrolled, single-institution study, we can conclude that Crosseal is safe to use without any adverse outcomes. Use of Crosseal enabled a significant reduction in ecchymosis formation and showed a trend toward reducing hematoma formation; thus, Crosseal has the potential to shorten recovery time after rhytidectomy. Fibrin glue is a useful adjunct to rhytidectomy; however, the costs must be weighed against the benefits. Perhaps using Crosseal in mini-face-lifts or similar procedures is worthwhile because of the patient's perception that these procedures result in less bruising.
